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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a mechanism for adjusting Seidel's five 
aberrations being basic aberration appearing the projection optical device 
of a projection exposure device without disassembling the projection 
optical device. 

SOLUTION: This projection optical device 10 is equipped with a division 
type lens barrel 30 having three lens barrel members 30a, 30b and 30c 
divided so as to respectively house three lens elements 2a, 2b and 2c. By 
exchanging dowel washers 42ab, 42bc and 42cd being thickness adjusting 
members inserted between the lens barrel members adjacent to each other so 
that they can be exchanged, the lens element 2 is moved in an optical axis 
direction so as to correct distortion aberration, astigmatism and coma 
aberration. The curvature of field and spherical aberration are adjusted by 
changing the thickness and the radius of curvature of a glass plate 52 
arranged at the end on an image side on an optical axis AX of the device 
10. 
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3 \l&vyxm^2co^WLiX'®flzimx'$L#>&zkifi 

t/^mmimm^T-x h>*<?-y*®M&%Mmz£ 


30 co^it. mmn^^nb^tifzmmmYi , y 

2 , Y3, MSi , MSi , M S3 , COi , CO2 , 

co 3 kZlMffim&lziVsf&ZklzX^xm&f'^ 

.... .£ uyxm=mmmim {^yxm=t<^^m^^ 

&W>m) di , d 2 RZ/ds *T£ibhZkt> i X^&. 

[ 0 0 3 4 ] mz. m 1 at^2 (c* L^&t^^gs 1 
iwaico ct d tisasjeq^ai 1 0 <oTmzmm-f h^^x 
-e^hji*&ff$&t^wg*^*^9>t« <pvx 

RV&m*'&<r>/}?XWL5 2tt-thtf7Xlfr5 0$:m 

mhfzim%&mwi oxm^co^xh^-y^^. 
^w±iztg,LmytL. '&t>iitz^?-y£mm-t&zk 
x'mffif^msimmm$:zix-?tiwmt&. fr^zm 

^f?ii^#7X» 5 0 SrSS? L. ZixZ^zymit 

¥mw 1 0 tc^* LfzftMcD*"? x#5ot 3<m-r ^ , 

50 5 2 ^tt^*@{4^®^ft trlfflg-r § . 
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[0035] ±EWTi±. ftfiM 
2 at^ds *3&i-r&zkiz£-?xMmLtztf. z^z 

A^WyXmi-WMdi , dz N ds S.l^d4 

mm, s«s:2««<o«iafffi{rc«iais*iftsia 

l>'nvlKJ£^±ie4oc9^yX*flgHdi , d 2 , 
d 3 JfctfcU *SHfct4£4:**-C*4. ±!B3 

[0036] ±|£01J-C{i, n^nmTuhzr?? vSs*— 

ujBjtfc^ pyx*f 2iao3K^**wsrt-*aii<io« 

^*«dPHM-4 03ti. 02 (b)t^L 20 
fcftff 3 0aii«3 0b OftMSStttf 3 6a»V3 6 
bfDtfcfc;0 (02 (b) tf5iW5<0*±»#> Tft4. 0 
3*. nfflBBiba(3 6 a^t>'3 6 blBfc. ^il^cO^Pg 
£fi&SitWfi^4lg*i: LT. 3-7V./v-r-4 2m^W 
h 4 0 CDftb 0 KTOKRIiPfl- 5 0 Rt/fflEMRmt 5 
2#IB«£fc-4. 

[0037] H«*Kg|5« 5 2 3 0 

bf#f.fi!l3Sajgf3 6 b^±HtcSl*§)flTV^ 0 SlSft 
RgW* 5 2 <7)-3gcO±Bt(i:<T U V 7' 5 8 £3&frtb 

ktv v73&m5 4&m?t>tLX^& . hj£4ir*» 30 

5 2tf)flfi*kUiKX h y 5 6 bSt>'^ U ^^SP 5 6 a#> 

*tXV_>4 . 6 cri£.X h v 5.6 b.{±^y 

y7 , &5 6alzmi£Ztitiy-i J r/l' (0^L&^) SrEJ 
feci -3T"Br»l£R«*f 5 0 CtooTffi 

[0038] 03 fc^-r i d tc« TTl&gRSW 5 0 
S8tw<T 'J y^d$SB5 0 aj&^§^Tfe 0 . U 
>-^5 8ttffl5e*RiWf5 2&tf»TI&*RStt5 0«0^ 

'J y^Sfffgff 5 0 a.crttmizlia^tf.cowgft 5 0 
b^'iSft^T^I.. (**t5 0btt, mffi30a<M 
ffiBifitf 3 6 a^TBH=#)*£#irt:ffl5££iB»5 9 
jSfcLT«l«3 0a*3d*LTV^. TOBRRaWSO 
<0flfiJS«ifflS*Ra5«5 2 tcaRSfifc-e-f ?n*- 
? 5 6c0h°X b05feigtc«fc 9±:frfctf»3*VC 

^4. IMWXoZffimizti^X, -?4 
<7)?4 >vv*wm LX tr x h 5 6 b £ i» y y ygp 5 

6 a*»&§ TOftRaW 5 0tt*CT 

vy?5 8*i&&k Lx±irizmm, zcom. *i® 50 
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ARSStt 5 0 com%tt 5 0b «^hffl!l5SaiSI5 3 6a tf>Hig 

tfKfH&S-frfcii:**?**. iW^KMii. 03^ 
Lfcidfc, W^(t5 0 b i:»ltt-*H5£^je»5 9fr 
C > <TVy?'4 8£X'<7>$mk. M^M^5 9i}^sj 
KhftRgfltt 5 0 (7)tr^ h ygB 5 6 b fc eojettatet^ffi 
Jit COitAU : 10T*4fc*>, fXhV5 6 aCO^tH 
4«0 1 / 1 0 fc 3:4 . £*>»T»*R*tt 5 0 i±fa k L 

xmmi. zvm&Mffitzxioi-j ?v*-?5 
fr&nmtw&ft 5 0b izt^i i/ioi4 

4. Wli.lf. «l^m, W?ta2kgf «0V>f ^n^< 

okgf cnmwmmkKh* 

[0039] ^r»^RgBW5 0 . SSftRgPW5 2 . v 
^?o^-?5 6. ^.Tyy^'4 8J«/ia^l±JgB5 9 
li, MfSfSP^3 0 aai^«Sf»*3 0 b^ffl03SajgP3 
6aSV'3 6b cOjl[l|^r[6jt 120'fil ££gTC 3 ^ 

n>-^5 6 ^PS-T 4 i k IZ i. o TittSIBWJ' 3 0aC 

w^ztitz u yxm- 2ak mm®# 3 0 b tao»s#i 

tzvyxm^-2 bk<n%&9&fflH£tthZ.klfiX'% 
4„ R«tLT. ^Ttl)ftRgeW5 0, @S«RSP«5 

2. -7^a^-^56. ^ry yy4 8Rim^mm 

g)5 5 9 ti , iW A^- 3 0 a t ftttffift)- 30bt Wia<?)». 
^r^-T. «fS»»3 0 b i:MfSSI5*3 0 c , Mffff»3 
0 c tlIjSfgP^3 0 d , MAtf» 3 0 d fc«flff«4J-3 0 
e fccOWfll3gajgP^®*l&It 12 0' t5Zlzmit>ft 

t^4« #««aMHafc:iftft6*i.feTiri6SRai5»5 o . 

H5&HR3BM5 2. v-f^o^-^5 6. ^7'J^4 

s a^s^^aisp 59**, v yxm^m^mmmt 

4« Cl<7)J:'3t03tc^t^j:3^r^>'XfR^2ioraPB 

zim-tzmitem^x. mMZkmrnztx. mimx 

Y 2 , Y 3 , MSi , MSz , M S3 , COi , C 

02 , cos kziMimmzitA-f&zkizk^x. 

UyXm s 7-2a.k2bm<r>mmi^ab^itM.di . vy 
X^2bi:2c^<7)raii»Lbc<50^L*d2 . VyXm 
^2cfc2d^O^PiLcdC7)^-ft:Sd3 S:**, ZtilZ 
mtXUyXm^2a. 2 b. 2 c £3fcffl*fr^»t 
4ifctJ:oTSift, ^iRHai/3VJRJSSr<giEf4 

[0040] \syx%=m<?>%&g:*m&*& %t>izm 
ommzm4zm^xwm-?$> . H4fc«i<o« 

M^)iMB^>«^±» 0H^tfcS^3S^Sl 2 a 
*>S^3^^S1 Ogfcfr (WtH0) /itt^^L/i. ^ct) 
1 Ottl iftf!Sgff£- 3 0a at/^gP^ 3 
0 b^uyX3lHHaBt1^M^i*«fSP*3 0 b&iX« 
ffi&ft3 0 ccoi^yX^ S*^^SrPI^-4^tf>C 
0iaV02tC^t^3W-y^-v-4 2<Oftb"3fc:, 


(8) 

1 3 

r^f ^x-^60b, 60 c^fUV^. ttffiffi 
^30a, 3 0b. 3 0cll *tt^*U EU&tfEI2 
(b) te*Lfc^fcR#te*W(l»aj»3 6a, 3 6b. 
3 6c£«U4#. fHlim.aX-?6 0b, 6 
0c&tf3EfiM*aj»64a. 6 4 b *§|*H-4fctf>te, 
JlHI^-l&Il 2 0' *J&<OWiSRaj*3 6aat53 6b 
tc» H 1 &U*H 2 (b) teS LfcttMKffl* J: 0 * < 

mmwft 30b «»MHtatt* 36b izsrs *u t ? * 

teioT. ««aff*3 0 a^)5W«6ffi«3 6 &tMm& 
ft3 0 b<OJMi»aj»3 6 b fccOHIBtfittStflS. T 
7fal-^ 6 0b t*Wrt"4iWBSfll»3 6 ac?)±ffi 
te{i^*Wi*6 4aa<SJt&iVt*JD, tXby^ttJ 

[004.1] T^f-j.X-^6 0b"at^Eti«taj»6 4 
a«c *ih.«W KISSES 0 aSZf«mi^-3 0 bco 
Jf WrM 12 0° fc&<0*Ma5S{fitf 3 6 aM*3 6 b<?) 

3 0a teJRSSflfc V >Xm? 2 a fc HiUggfl- 3 0bC 
JR^$^U-yX*-?2 b t c9ft^£Mf)W& z t 

tk&& 6 4ali. fttfSSfcfr 3 0 a&tfUftigfcfr 30bt 

6om^)^4- &-r. 04 iZTf; l ^ j: ^ <,zmm&-'j> 3 0 b & 

3 0c O^hiBSajgP 36b, 3 6 c ffffi \stt 
«;il2 0' *$£tei«t4>ivcv*4. fflU 04^5 

i o &±3jfrt>njzm 5 (ess tfc «t a tc . & 

3 0b DftMSBittfR 36b telSK LtT^faX 
^60bfc. I1«§E^3 0 c^Hi5gaJSP3 6 c MR 30 
gt^T^^-jLX-^ 6 0c fcj&*=F#L$rV\fc a te. 5 
iW(6lt6 0" WC&BLTU4. H Steffi • 
0 te.. ftIft£&3£X 1 2f±,. T 2£> jlX-^ 60b, 6 

oc <a+, larcss^) ^howl-ci^x*™^ 

H\ ^f4^ffiS64a. 6 4btJ:'5«lffiS*Lfer^f- 
*x-?6 0b, 6 0cO^{£»tefflS-r£>ft-§-£^ 
ft. lxyX^ra(2a-2bi^(±2b-2c) (DfS 
mZmm-?&tzibl,ZT7 60b, 60c^ 

mmw&z>. 40 

[0042] E4atK@5HSL3tJ:d'5:^>'X*72 

Y1.Y2.Y3. MSi , MS2 , M S3 , COi . 
COa . CO3 fc*JJEftfl5«cftM-&.rfcfcJ:-> 
X. U>-X^-?2ai:2b®<7)raPSL a bC7)^lAdi . 
l^yXSf2bi: 2 c ^CO^HU cC0^-fb»d 2 s U-y 
X^2cfc2d^O^PiLcd^{tad3 * 
tltzmtXUyXm^a. 2 b, 2 c £ft«*|6H=^ 50 
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Iz&E.-thZkWX'Zh. 

too43]i4 satm 5 fc^ Lti®me&mw ioc 

tJWt. r?fai-^60b, 60 c&tfl£<aaKfS» 
64a, 6 4bfcLT(i. Wi.tr, xya— ^ftWE- 
9 1 X-)V®FFZm:itxmi't 4 Z btfi?* 4 . fftg 

3MHftffl»64a. 64btU,^ya^-^. 

ff^«'B:^4flt*teJEt'Cfflv*4 i fc**CS 4 . ff* 

twm&hzktfX'Zh. 

[0044] m 4 m/m 5 iz^ t /tai^^^s 1 ot 

fc^t> T;taX-^60b, 6 0 c<7>ft;b9teb°x 
. V3lfF*«l«ai»^W-fflBRaj*ra 36a-36b, 36 
c-3 6dt;»A-r4ifc*>T#*. txV*^S:fflV^ 
4\IfcteJ:o"t3£{i*tffi»64a, 64b£*B&-r4,I 
i:tT'§4. tX'/ffjr^fj.X-^6 0a, 6 0 
b<9ffcb9tefflU4%&te{2. 05l=tittSMlll»6 6 

-T4. 

[0 04 5 ] H4K*Lfc7^fiX-^6 Ob. 6 0 
c XtfSEfiMftttiS 64a, 6 4 b Srffl^fcU y^FH 

<^^soe«i»* ffl^ 3 0 tea v vc . 

S £>te«Ha&$>3 0at30b, fitfgfSK>3 0 b t 3 0 
c 2r^n.-eilR^^'^7 0 a . 7 0 b-Co&ttffflfi© 
Srl36te*-r. CcOR^^^7 0a, 7 0b|J, VV 

xm^2 x 0 h±z «rrtat*t* . pjjsm^*^ 7 0 

al4 s -?-0±ffitei3V^-C, 3Sffi*aJ»64atP3JiI*lftF- 
tefcV |3J t 12 0' H § te«W»# 3 0 a CO 

*nassas«3 6a^)TiBw-»teBa*5*i.r^6. - 

PIJSIKA* 7 0b «0TB« . ^{4^tiJ^ 64 b i:R 

mumza \^xm t^s-e 1 2 0 •,. fc§ (r4Mfff^>3 0 

b^HJ5gaigP3 6 bc7)±ffl^-gPteSI*$ixT^I.. 

^o-c. nmw**70aiz. Mllf. 0' , 120 
• , 2 4 0 0 co®mxze>±mi> s ±3j<7)mmmtt3 0 a 

tmSZtl. 6 0° , 180* , 300° (n&mx'zn 

Tm&Tirv>mffimft 30bbmmztix&*). mm® 

$-30 a, 3 0bteR/li«^*7 0a£tf-LT*£-£2ft 
■Cv^ikte=3r6. H«teLt. Rffl»^7 0btt, 
0° , 120" . 240° coeaT-e^iffl^ 

ob tasted, 60° , iso- . 
300° <7>timx'ZcoTmwTi3<Mm&# 3 0 c tm 

JSSitTtJO. «MSaS*3 0b. 3 0c«tA**7 
ObSr^-LT^SilTV^. 
[0046] ±IB^J; 0 teRJftR^'*7 0 a , 7 0 b £ 
fflV^»i§^«tfSrS5^S:a^-r^<Ii:teJ:0. #M 
flWKMffl"Cl45iatt A Xj3focr>X.V>&miz @ *«*«rfc 

^«ia xfrhmbMttm't^hftmzmvth z 

t S . 4 fc . RSHR/n** 7 0a, 70b Sr_hl£cO 


1 5 

[0047] ±ammmxi±. xf y xry y v t.°- h 
iWift^mmt^ y tt y v >; t°- h M^t t , 

[0048] ¥4^)V<r)3WM&Wmthtz#><» 

i/yxm^fflcommt lx, wiwffiiz^mnsrxnis 

-r. m^^yxm^mm^vyx^imm^^x 
m«<7)imxmmi-z>zttf*imx'fo&. $£>t. vy 
xm^n&m^mzto ix-^t tz im.rn.co v- yxm=F 

x°& h ; frfrh l est J; o p yxs^isioMti^Stfr 
mzism ix^m^m^mm^mm^mt & & . 

[0049] 

\Hmn5^cv^&Z3&Z~t?>^m$:mifztzMz. S 
f^^g^flf-r S d t % < -f 4 fiV<n 5 JKMSr ffliS 

K-^mmzmm-th <i t #*rf & & . w»c . ^ < ^ 

vz2-?wmzmmL. &mft^w.<nmmmmzm$. 
L?z&m*mLVi9J*z&m^m%ft¥m^iz i K>mm 
wm8.vimimzmm-& ztizx-> x-mm-^^ 

mMlZW tA-cO 5 iR^fr l§|B§tffliE-r ^» i b , 
[0050] ^ftWcOiZBifc^mmizti^X , ^rSii: L 

IBS:. «sjsrswfiat»x$*i*J**iraESsW5fs je«*^- 

J -fe PSTf S i fc fc <fc -5 TIM 5 JR 

[0051] *»BH<osfeft3ia6»±. -eos^^^i 
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[an xwmmiffmm* &tstkm&%mw.<o-~ 

[02 ] Hi ^^5t^M^S>ISMf§iO«itS:^ 
0T£>>5\ 02(a) i±^fi|$^Mm^O±ffi0T* 
10 0 , 0 2 (b) ttBrffiHT* 5 . 

[03] vyxxFm<vmk*wm*zizh<mm*m, 
mHzm-mx-b^. 

[04] uyxm^nmmzmmtzfctbcoMnmm 
ztmtmz7jk~tmx'$>z. 

*tf*»ffi«»«o±af etc* * . 
[06] njii«/^*««wiHaitca*j2«t*f, i^x 
m^<r>mmzmmtz>fcfr<r>mffizmm}iz*;-tmx' 

20 [07] 8!3fe<9&f£g53^E£^fflSixT V 

2, 2a, 2b, 2c, 2d, 2e l/>Xff 

4 vyxm 

1 o a»3te^sa 
12 ®&m%Mm 

30a, 30b, 30c, 30d, 30e 
42ab, 42bc, 42cd, 42ed r?-?^-/^ 
■V— 
30 4 0 

36a, 3 6b, 36c, 30d WaSSfflgfcfr 
60b, 60c T^f-^X-^ 
. 64a, 6,4b ^R^m^ — - - 
8 2, 82a VyXWFF 
R U-f-^^ 
W <^x;s 
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[05] 



